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ABSTRACT

Synthetic discriminant function(SDF) filter is well known to be superior performance that can recognize an object in the pres-
ence of various distortions. In a conventional SDF filter synthesis, if there are many training images to be used, it needs much
time to achieve the correlation matrix which is composed of auto-correlation and cross-correlation values of the training images.
Though the preprocessing time can reduce by decreasing the number of training images, the difference of the maximum and min-
imum values among the auto-correlation values for reference image to be recognized is so large that it is difficult to recognize the
similar object. In this paper, a new filter synthesis algorithm that the preprocessing time of filter synthesis be reduced while using
all training images is proposed.

In this method, we synthesize the SDF filter to recognize the each group as the same object after dividing all training images
into several groups. We synthesize a SDF filter which recognize these impulse functions as the same object again using impulse
functions of the each synthesized SDF filter as a new training images. If we divide the training images for filter systhesis into M

groups, filter synthesis time of the proposed algorithm is reduced about (1-1/M) x 100 percentage compared with conventional

algorithm.
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38 1. (a) 3 # 942(DC10, A 1) 3 (b) AN 2 9}BT37, AT 2)E9] B¥
Fig. 1. Sample of (a) true (DC10, fingerprint 1) and (b) false-class (B737, fingerprint 2) images

(a) {b)

2@ 2. 3F 2(DC10) YAEE I3t A eI NET YN

(a) 0°- 80°9] 3 71897 $4E Had¥
(b) 90°- 170° 9] % 71§94 HHE g9
(c) 180°- 260°9) & 71&940] ¥Ad d&9%
(d) 270°- 350° 9 3 718940 Y48 Sa9%
(e) (a) - (d) of &&¢94E $9T QeI

(d) (e)

Fig. 2. Training images and filter image for recognition of the true-class(DC10) images.
(a) A training image which is synthesized using true reference images of ¢"- 80°,
(b) a training image which is synthesized using true reference images of 90°- 170°,
(¢) a training image which is synthesized using true reference images of 180°- 260°,
(d) a training image which is synthesized using true reference images of 270°- 350°. and
(e) filter image which is synthesized using the training images of (a) - (d).
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(a) (b) (c) (d) (e)

a8 3 #F AF 1) 985 Q7] A% Ge94Ed dHgy
(a) 0°- 80" # /&g 4do] YA a9
(b) 90°- 170°9] & 71E94de] §48 a9y
(¢) 180°- 260° 9] # 7159 4o] YA Tadd
(d) 270°- 35079 # 71&ddo]l YL g9y
(e) (a) - (d) o SFITE PAT Weidy
Fig. 3. Training images and filter image for recognition of the true-class(fingerprint 1) images.
(a) A training image which is synthesized using true reference images of 0°- 80°,
(b) a training image which is synthesized using true reference images of 90°- 170",
(c) a training image which is synthesized using true reference images of 180°- 260°,
(d) a training image which is synthesized using true reference images of 270°- 350°, and
(e) filter image which is synthesized using the training images of (a) - (d).

r(x, y) = IFT [ F(u, v)H(u, v) 1 o: proposed method
a: conventional method

intensity
6 3
4
2
in—plane
0 rotation
0 50 100 150 200 250 300 350 (degree)

a8 4 AgE gnHER d5A dnEe F F(DC10)d i A7l YA A9 e gz
Fig. 4. Graph of intensity versus in-plane rotation range of the true class(DC10) for the proposed and convention-
al algorithm.
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r(x, y) = IFT [ F(u, v}H(u, v) }
intensity

16

o: proposed method
a: conventional method

in—plane
0 rotation
0 50 100 150 200 250 300 350 (degree)

J8 6. Agde dnAEd AFA Laelge F ZRF Dol B Ay AEgyD AN 2y

Fig. 5. Graph of intensity versus in-plane rotation range of the true class(fingerprint 1) for the proposed

and conventional algorithm.

r(x y) = IFT [ Mu, v)H(u, v} 1
intensity

a: true class
a: false class

2

in—plane
D rotation
0 50 100 150 200 250 300 350 (degree)

Oy 6. AEAHY ¢nAEY F 2(DCLO)H AR Z(B73N R A7] 0 TUHA AR 9 ag
Fig. 6. Graph of intensity versus in-plane rotation range of the true(DC10) and false class (B737) for the

conventional algorithm.
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r(x, ) = IFT [ F(u, v)H(u, v) 1 o: true class
intensity st false class
16
12 /( / ﬁ
" /¥ Y
E \/’\ AYe J P \/
8 f 8
43
in—plane
0 rotation
0 50 100 150 200 250 300 350 (degree)

a8 7. AEAHA 23 FY F AR DI AR FAL 2 i A7 of $YYE Adgle] 2=
Fig. 7. Graph of intensity versus in-plane rotation range of the true(fingerprint 1) and false class (finger-
print 2) for the conventional algorithm.

r(x, ) = IFT [ F(u, v)H(u, v) ] a: true class
intensity _ a: false class

2

in—plane
0 rotation
0 50 100 150 200 250 300 350 (degree)

I 8. AMtE gxnlse # F(DCL0Y A3l F(BT37 tF M7l o FYHH JAEY 9] g
Fig. 8. Graph of intensity versus in-plane rotation range of the true(DC10) and false class(B737) for the
proposed algorithm.
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r(x y) = IFT [ Fu, v}H(y, v)
intensity

16

o: true class
a: false class

AR AM A

4 M
in—-plane

0 rotation

0 50 100 150 200 250 300 350 (degree)

28 9. AgE 2n g F 2(RE DA AR ZRE 2] A AVl of FUHE HAE e 2
Fig. 9. Graph of intensity versus in-plane rotation range of the true(fingerprint 1) and false class(finger-

print 2) for the proposed algorithm,

B 1. AZAA PE ARE wel g (a) DS & (b) DC 9 ¥z
Table 1. Comparison of (a) DS and (b) DC for conventional with proposed method.
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fingerprint T =}, 142 7o =(.34
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